Social computing, enabled by the Internet and peer-to-peer computing (P2P), is a force to be reckoned with. Today, most observers believe that the changes we've seen in some industries, like entertainment, is just the tip of a huge iceberg that is going to hit many different sectors. The power of social computing to disrupt the traditional businessto-customer relationship is merely one of several changes we are beginning to see in organizations. Social computing also facilitates new ways of working, learning and collaboration, which are foreign to more conventional practices but which have considerable strategic potential if they are effectively managed. Yet currently, organizations in general do not appreciate its value and strategic potential.
I. INTRODUCTION
For the past several decades, large organizations have been in the forefront of deploying new technologies, but in recent years some IT managers have noticed that they are no longer on the leading edge of technology usage. With the mutual maturation of the personal computer and the Internet, the "bleeding edge" has been taken over by individuals who are persistently finding new and different ways to use technology for their personal benefit. At first, it was just a few "geeks" sharing files with each other but when Napster burst into public consciousness in the late 1990s, the music industry and others were shocked by the rapidity with which a simple innovation was able to undermine an established commercial business model. While the industry fought back and Napster has been reined in, it is clear that peer-to-peer computing (P2P) is a force to be reckoned with [Smith and Konsynski 2004] . Today, for example, all branches of the entertainment industry are trying to figure out how to deal with this major threat, which few saw coming. And most observers believe that this is just the tip of a huge iceberg that is going to hit many different industries [Hinchcliffe 2006 ].
The power of P2P file sharing to disrupt the traditional business-to-customer relationship is just one of several changes we are now beginning to see in organizations. IT managers are recognizing that the interpersonal computing applications enabled by P2P and the Internet facilitate new ways of working, learning, and collaboration, which, while foreign to more conventional practices, have considerable strategic potential if they can be effectively managed. Evolving from the relatively anonymous sharing of music files, applications have become richer and more interactive to enable sharing of photos, videos, bookmarks, opinions, and profiles and to connect friends in a variety of ways. Collectively known as social computing, 1 the early "buzz" has led to prognostications that it will fundamentally rewrite the rules of how many industries work [Mayfield 2008; Tapscott 2006 ]. Yet currently, organizations in general do not appreciate the value and strategic potential of social computing, possibly because they are dominated by a kind of tunnel vision that is fixated on technology and information [Brown and Duguid 2000] . As a result, they often overlook the other resources available to them, especially those on the social periphery. In fact, many see social computing as an enormous time waster [Lombardi 2008] Is social computing simply a social phenomenon trying to justify its existence? Or will it become the basis of future employee interfaces, new types of relationships with customers and suppliers, new ways of working and learning, and new sources of value and knowledge? To explore how organizations are conceptualizing and managing this new phenomenon, the authors convened a day-long focus group of senior IT managers from a variety of industries. In preparation for this session, participants were asked to consider the broad spectrum of technologies/applications they believe should be included in the term "social computing" and how these are being used in their organizationseither formally or informally. In particular, they were asked to consider the business impact of these technologies, especially on how people work and organizations relate to their customers, suppliers, or employees. Finally, they were asked to identify the concerns they had, as IT managers, about managing social computing.
This paper examines the current understanding of social computing in organizations. It first attempts to describe this somewhat "fuzzy" concept and to provide a brief introduction to the different types of computing that can be referred to by this label. Next, it looks at some of the factors that are driving the considerable hype that is building around it. The following section describes a view of the future organization in which social computing plays a key role and contrasts it with the reality of how organizations are currently using it. Then, we describe the challenges facing IT managers who need to balance two opposing views of how organizations should work and finally, look at some ways IT departments can prepare for a nebulous future in which social computing is at least part of IT functionality.
II. WHAT IS SOCIAL COMPUTING?
Social computing is the relatively new and broad term being used to denote the hardware, software, and applications that support any sort of social behavior. It is designed to create or recreate "social conventions and social contexts" [Wikipedia 2008 ] and enable people to use computing devices to interact with one another or communicate through them (as opposed to with the computer) [Roush 2005; Bray and Konsynski 2007] . This definition covers a lot of ground, however. Current estimates are that there are 48 million different social computing sites available, connecting millions of people in a wide variety of ways [Knights 2006 ]. Clearly, the rapidly evolving nature of social computing prohibits a comprehensive classification of its types and functionality. Nevertheless, given the sheer scope of this phenomenon, it is essential to attempt to understand it and its impact on both individuals and organizations. While any description of social computing is therefore bound to be incomplete and out of date as soon as it is written, it is hoped that this discussion will elucidate the concepts associated with this new dimension of computing and highlight some ways in which it could affect organizations over the next two-to-five years.
Broadly speaking "social computing" is the result of the interaction of four things:
1. Cheap connectivity devices. The ability to connect to the Internet through a variety of relatively inexpensive and mobile devices-e.g., cellphones, Blackberries, game consoles, iPods, and laptops-has made anytime, anywhere connectivity a reality [Roush 2005; Wikipedia 2008 ].
Volume 23 Article 23 411 2. P2P communication. Direct connectivity between two or more users, without the mediation of an organizational "middleman" has led to an explosion of file and information sharing, e.g., music, porn, videos, VOIP, and created a layer of dis-intermediated communication that previously existed only through the telephone or by letter [Smith and Konsynski 2004] .
3. Web 2.0 applications. Not a technology per se, Web 2.0 is a trend in Web design and application development that is specifically focused on how to exploit the connectivity and communication that is available today to facilitate social relationships and sharing between users [Wikipedia 2008 ]. In contrast to Web 1.0 design, which emphasized transactions and access to information, Web 2.0 design stresses interaction and mass participation [Raskino 2007 ]. Using the Web as their foundation and modular design techniques (representing a subset of Service Oriented Architecture), Web 2.0 applications are outward-facing platforms that provide the basis for collaboration, sharing and conversation [Smith 2006 Hinchcliffe, 2006] .
Focus group members have already noticed differences in the behavior of the "millennials" (i.e., those born after 1982] now beginning to arrive in the workplace. As one manager observed, "Millennials blend work and their personal lives more seamlessly.They find it frustrating to be slowed down by a corporate working environment. They want to work wherever and whenever they want."
The promise of social computing is that technology will fit more naturally into our lives because it will adapt more readily to our locations, preferences, and schedules [Roush 2005 ]. The challenge for organizations is to understand how to use social computing effectively -separating hype from reality and using it to deliver business value through opening up traditional boundaries to the network and to new ways of working and sharing.
III. WHAT'S DRIVING SOCIAL COMPUTING IN ORGANIZATIONS?
It's easy for jaded IT managers to dismiss social computing as "just another technology fad." Most companies are approaching it very cautiously "because they have been fooled in the past by promises of collaboration tools" [Fontana 2007 ]. As Harvard Business School's McAffee notes, "There is a long history of deploying collaboration [technology] and having it gather dust." [Fontana 2007 ]. One focus group member cynically called it "the second coming of knowledge management (KM)." While social computing certainly shares some common themes with KM -collaboration, information sharing, social networking -there are some significant drivers of this new trend that differentiate it and which need to be understood by organizations before they make decisions about what to do with it.
There are a number of factors contributing to the "buzz" around social computing. Some are changes are happening now; others are only hints of changes to come:
• Today's reality. As noted earlier, three of the pieces that comprise social computingcheap devices, anywhere/anytime connectivity, and Web 2.0 applicationsare already here and spreading rapidly. Because of its viral nature and network effects (i.e., the more people who are connected, the more effective the result), social computing is leaking daily into organizations in a variety of forms, and is already causing huge headaches for IT managers [Fontana 2007] . "Managing social computing applications is like playing 'whack a mole,'" said an IT manager in the focus group, referring to the carnival game. "They just keep popping up; you can't kill them. It's a tidal wave."
These three components have already had and are continuing to make significant impacts in many industries. For example, trends toward globalization and outsourcing are driving new demands for collaboration in global, virtual teams; more complex sourcing connections; and a deeper appreciation for the value of doing business through a network of relationships [Friedman 2005 ].
Similarly, a mobile, customer-facing workforce supported by all the technology of a virtual office is increasingly a reality. This is leading to a need to redefine what work is and where it is done and forcing organizations to make information and applications available wherever they are needed. A natural result is an overlap or blurring of our work and personal worlds. Increasingly, work is done where it is needed: e-mail on the golf course; order entry from a car; or a business document prepared at the cottage are all features of life in the new invisible "information field" in which many people now spend their lives [Roush 2005 ].
Finally, there is mounting evidence that changes in computing behavior are having an impact on business. What started with the music industry through file sharing has fundamentally changed the entertainment industry, and the ripple effects of this are spreading as companies find ways to appropriate new forms of value through the network [e.g., Anderson 2006 ] and consumers find new ways to subvert traditional business models. Wikis and blogs are rewriting the rules of corporate communication [Mayfield 2008 ]. For example, 88 percent of the top 100 brands now have a Wikipedia entry; Wal-Mart now has paid bloggers; and online gaming is a $55 billion industry [Mayfield 2008; Weill 2007; Smith and McKeen 2007] . And horror stories of the use of social networking tools making the world aware of product inadequacies haunt many companies [Knightsb 2006 ].
• Tomorrow's potential. What is still unclear is how new computing behaviors and the capabilities enabled by new technology will affect the nature of work and shape consumer behavior. The demand for social computing tools is already here, thanks to their ease of use, flexibility, low cost, and portability. "In many cases, these tools are better than our expensive and elaborate work platforms," said one manager. Another noted, "We just implemented a simple texting mechanism to schedule our teen-aged employees for work. It was junk technically, but it was very successful because it functioned the way they want to interact and not how we wanted them to communicate" (i.e., through corporate e-mail).
However, while companies with a youthful workforce and those with a retail presence may already see the possibilities of social computing, most are still watching developments from the sidelines [Raskino 2007 ]. "We see limited scope for social computing applications so far," said a focus group manager. "The business cases for these applications are extremely hard to make," another pointed out. While there is a growing recognition that social computing represents some sort of "next step" in computing [Brynjolfsson and McAfee 2007; Tapscott 2006 ], there is no real understanding of what this might mean for the majority of organizations.
There is documented interest in using social computing as a way to engage employees, customers, and suppliers, which may lead to new ways of innovating. IBM is strongly promoting its collaboration tools as an effective way to generate ideas from a wide variety of sources (see www.collaborationjam.com). Eli Lilly uses it to solve problems by tapping into resource talent pools from around the world (see www.innocentive.com). Cambrian House uses social computing technologies to partially outsource both idea generation and product creation for new software products, while acting as middleman and coordinating activities [Brynjolfsson and McAffee 2007] .
Finally, there is significant, though nascent, interest in the use of virtual worlds for business purposes. These worlds (e.g., Second Life), which are still far from having practical business uses, are attracting interest from companies as varied as Adidas, Sun Microsystems, Reuters and Toyota [Kharif 2006 ]. Potential uses for this technology include gaining early experience of products and services, creating effective distance learning environments, and making work more fun [Smith 2006; O'Driscoll 2007] .
In short, while social computing is a reality -even in organizations today -we are still in the early stages of its evolution. As a result, it is a challenge for most companies to visualize its potential, let alone recognize its potential impact on how they will be doing business in the future.
IV. WHERE IS SOCIAL COMPUTING LEADING US?
Far more than in the past, we can see that today's technology innovations are engendering a set of complementary innovations in how we work and live [Brynjolffson and McAffee 2007] . Convergence of technology so that data and applications can be seamlessly moved from device to device was the first step. Most managers now have at least some understanding about how this is making work and technology more portable and accessible, enabling virtual work, virtual teams, work at home, and mobile working. What the next changes will be are less obvious. Predictions rely on the experiences of smaller technology and media companies which have been the early adopters of social computing for business, extrapolation from what is going on with social computing and individuals, and of course, the ever-present media and vendor "hype."
Bearing these caveats in mind, there are several changes that we can realistically expect to see in organizations over the next two-to-five years. These will be more apparent in some firms than in others and will likely affect some aspects of work more than others [Young and Gomolski 2007] :
• More Flexible Organization Behavior. Most social computing applications share the following characteristics:
o Participation through contribution and feedback o Openness in a variety of ways, such as voting, feedback, sharing information, and comments o Conversation o Community building by enabling those with a common interest to connect and communicate effectively [Mayfield 2008; Tapscott 2006 ].
As these behaviors become embedded in organizations, business cultures will increasingly adapt to the expectations of 360 feedback and sharing across hierarchical, business unit, and organization boundaries [Austin et al. 2006 ].
• New Ways to Manage Digital Content. There is no doubt that the amount of digital content available is growing geometrically in both sheer numbers and type [Smith and McKeen 2006] . Social computing applications offer new ways of searching, managing and effectively utilizing this deluge. For example, 3D visual interfaces enable users to comprehend up to 85 times more information than the 2D text base search systems [e.g., Google) in use at present [Smith and McKeen 2007] . A variety of social computing applications are designed for improved information management. RSS feeds, improved search tools, tagging; blogs, personal home pages, and virtual worlds are just some of the tools that will give information context and make it easier to find and use in the future [Bray and Konsynski 2007; Hinchcliffe 2006; Trebutt 2006 ].
• New Styles of Management. As noted above, some managerial change is already apparent in many working lives. The focus group noted that, while in the past organizations have forbidden the personal use of such technologies as telephones and the Internet, and now social computing, the trend is toward an environment where we are always available to both our work and personal lives. This will necessitate a change of management style and metrics. As one manager explained, "We need to focus more on people's outputs. We don't live in a clocking-in environment anymore. We should care about what people deliver and their accountabilities." This suggests that employers will have to trust their staff in situations where they are unsupervised and that employees will have to inculcate organizational values and expectations and be expected to apply them appropriately wherever they are [Trebutt 2006; Smith, McKeen and Street 2004] . The focus group also felt that more attention will also be paid to improving work/life balance.
• Adaptive Organization Designs. The effect of the above changes will mean a shift in how organizations function. While no one suggests that traditional command and control hierarchies will be completely eliminated, as organizations become more open and flexible, it will be natural that many traditional organizational boundaries will be broken down. There will also be less structure and greater agility in a variety of areas, including: the roles people play, which will tend to be situational, rather than fixed; flatter structures with fewer layers of control and more reliance on other forms of control (e.g., deliverables, accountabilities, ethics, and audits); and the breaking down of traditional internal boundaries between business units [Brynjolffson and McAfee 2007; Raskino 2007; Smith and McKeen 2007b] . Similarly, focus group participants have seen a blurring of organizational boundaries as they do more collaborative projects with partners, suppliers, and clients. For some businesses, or some parts of businesses, this new openness will lead to new and continuously evolving business models and sources of value. Learning how to take advantage of the network for business value is still in its infancy but for those who can adapt to "business in the wild," learn to use collective intelligence and bottom up innovation, and adopt new and less protective approaches to the management of intellectual property, social computing will be a great enabler [Young and Gomolski 2007] .
It is likely that new organization designs will combine the best of traditional approaches to management and value generation with new control, accountability and decision-making mechanisms. For example, social computing tools will enable new and different types of decision-making trade-offs between local and centralized bodies. At Zara Clothes, local store managers now tell the company what items people want to wear and the company makes them [Brynjolfsson and McAffee 2007] . The U.S. military is using the same type of networked technology to ensure that relevant decisions are made by local personnel [Smith and Konsynski 2004] . Finally, organizations that want to combine innovation with technology will need to develop a macro-level innovation process that balances formal and informal structures to facilitate learning and information exchange while also ensuring projects and companies are successful [Rizova 2006 ].
Most of the focus group companies currently have no policies governing the acceptable use of social computing and simply deny their employees access to these toolsa trend corroborated by a recent survey [Lombardi 2008 ]. Also, policies are only the first step, as organizations will have to develop social governance and etiquette around how such tools are used (e.g., around gossip, "flaming," what can and cannot be shared and so on.).
Forrester research suggests that, as a result of social computing, we can expect to see three powerful changes taking place in organizations:
• Innovation will move from a top-down to a bottom-up model.
• Value will move from ownership to experiences.
• Power will shift from institutions to communities [cited in Hinchcliffe 2006 ].
While the first shift is entirely likely, given the ability of social computing to tap into collective intelligence [Brynjolfsson and McAfee 2007] , the second two shifts will probably be much longer in coming, if at all. What is more likely in the near term is that organizations will develop hybrid designs that will take advantage of both the industrial strength processes and structures created in the past two decades and newer, more flexible forms of organizational action. While radical change will remain an option for some, the focus group agreed with many researchers that it is much more likely that social computing will first be used in more targeted ways that complement, more than they disrupt, tried and true organization designs [Young and Gomolski 2007; Brynjolfsson and McAffee 2007] .
V. PULLING IN TWO DIFFERENT DIRECTIONS: THE CHALLENGE FOR IT MANAGERS
As is so often the case with new technologies, IT managers feel torn between their everyday reality and the glamorous and dynamic vision of the future, as painted by the proponents of social computing. Participants were not so much skeptical of the capabilities of social computing technologies as concerned for how these would mesh with their everyday responsibilities of managing an efficient and effective IT organization. "Social computing is a challenge in our locked down environment," said one. Another noted, "Our information security principles conflict with social computing. There are some things we don't want hitting the 6 o'clock news." Table 1 summarizes the vision of social computing and contrasts it with the challenges it poses to IT management.
Social computing is often seen as "dangerous but seductive" [Trebutt 2006 ], and the focus group managers agreed. "We're being pulled in two directions. We need to change," said one, "but we also need to protect our corporate assets. We really need to be developing policies for how to do this." They saw their biggest challenge as security and protecting the reliability of the infrastructure they have built up. "If the security issue was addressed, we'd see social computing as much more acceptable," said another manager. • Short business horizons. As has often been the case in the past, business leaders have a much shorter time horizon in their thinking than IT managers and they are often not prepared to anticipate or explore new technologies and their implications. Then, when the technology hits public awareness, they want it yesterday! "We have no active support for social computing," said one manager. "It's very hard for the business to see its value as yet." Yet, in some cases, business users see IT as holding them back because of security and regulatory considerations. "We need to work together with the business to identify the risks associated with social computing and protect our operational processes," said another. "And we need to make sure the decisionmakers understand what's involved in becoming more open."
• Resources. Social computing is touted as an effective collaboration and innovation tool, but using it for this purpose requires support and facilitation. "Our staff is maxed out at present," said a manager. "If we go down this road, we need to commit resources to doing it properly." Even in those companies that are actively promoting social computing applications, this is a challenge. "When we're stressed, we revert to our old behaviors," explained a participant.
• Changing the culture. IT managers recognize that organizational behavior must change if the value of social computing is to be realized. However, changing embedded cultural practices is often extremely difficult. Even where there is a strong emphasis on making information and people more accessible, social computing needs a champion to make sure "we don't slip back into our comfortable ways of behaving," agreed the focus group. Some organizations have tried wikis and blogs but have found that while the adoption rate is initially high, the drop off in participation is equally steep. This is consistent with the challenges KM managers faced, which effectively killed this function in most organizations. The question for many (and which remains unanswered) is whether new social computing tools (or "KM lite") will be able to drive the behavioral and cultural changes needed to make the technology effective [Spanbauer 2006 ].
VI. PREPARING FOR THE FUTURE
Although most large organizations are not yet ready to embrace social computing, Gartner Group expects they will soon start to exploit the principles on which it is based by adapting them to a corporate context [Raskino 2007 ]. And already key vendors have plans to offer corporate grade social computing tools to the market [Raskino 2007 ]. As a result, organizations can expect to see the hype growing and IT departments can expect to see their role as protector of the corporate IT asset challenged [Trebutt 2006 ]. Also, as might be anticipated, there will be a range of appropriate responses from "we should have nothing to do with this technology" to fully embracing it [Young and Gomolski 2007] .
Literally no one is claiming to understand how social computing will change organizations. "The fallout is not yet clear," says Forrester Research [cited in Hinchcliffe 2006] . "There are no best practices as yet," stated another researcher [Konsynski 2007 ]. "The biggest challenge is to make [these] tools useful for business," explained a third researcher [Knights 2006 ]. Nevertheless, the focus group agreed that this is a phenomenon that is not going away and with which companies must come to terms. Thus, most were taking one or more steps to prepare for what social computing might mean for their organizations. Some of these include:
• Experimentation. Several companies in the focus group had small scale social computing experiments ongoing in order to gain experience and better understand their implications. These ranged from internal wikis and blogs, to a corporate presence in Second Life, to support for instant messaging. Probably the most widely known strategic experiments are IBM's innovation jams. The first, limited to its 50,000 employees over a 72-hour period, created a massive blogging environment and used a combination of software and facilitation to develop a new set of corporate values. "The results were very well-received by staff," said a company executive, "because they are truly meaningful to them." This success led to two larger jams, expanded to include IBM's partners, customers and suppliers. Again, the results were impressive, according to the executive. "We were shocked at the innovative outcomes. There was a real sense of the power of collaboration" [Smith and McKeen 2007a ].
• Practice evolution. As noted previously, very few companies have developed any policies around how and where social computing should be used, with the exception of forbidding it completely [Lombardi 2008 ]. Many focus group managers felt that one goal of social computing experiments should be to help evolve practices and eventually corporate policies for its use. "We need to do this on a case-by-case basis," said a manager. "This is the only way we'll figure out how we need to manage it effectively. However, we have to build a box around these applications so that we can protect our other assets." Several firms had already established codes of conduct for Internet usage and felt that these could be adapted to social computing. Adherence to good privacy and security practices were also felt to be foundational components for successful social computing.
• Vision. Most of all, it is important to work toward a common vision for social computing in a particular organization. Some of the factors that will affect this vision include: the demographics of the workforce and the company's customers; geographic location and mobility of the workforce, company partners, suppliers and customers; the degree to which the industry is regulated; the importance of creativity and innovation in the business; the organization's capability for change; and management's willingness to champion, resource and support new ways of working [Brynjolfsson and McAfee 2007; Raskino 2007; Knights 2006; Bradley 2007] . "To understand how social computing will deliver value, we need to help people do what makes sense for them, without being prescriptive," said a participant. A key component of the vision for social computing will be the role IT will play. Will it simply provide a secure computing platform, tools, backups, and hardware and then get out of the way [Trebutt 2006 ]? Or will the organization expect social computing to be integrated into its current processes and applications in a more thoughtful way [Spanbauer 2006 ]? Or will social computing simply be just another set of tools in IT's kit [Brynjolfsson and McAfee 2007] ? Each of these approaches will have "regenerative, innovative and destructive potential for today's IT" [Young and Gomolski 2007] . A focus group manager pointed out that this is a normal position for IT to be in. "IT is constantly changing. Most IT jobs in our organizations didn't exist a decade ago," he stated. "Right now, we need to get a better handle on how social computing will change IT and what skills and capabilities we will need to support it, and this requires some thoughtful visioning."
The three key questions companies are asking about social computing are: What is the value of these tools? How can we pick the right ones? What is the management playbook for using them effectively? [Fontana 2007 ] At present, there are no right answers, so organizations are going to have to find out for themselves through experimentation, practice and visioning.
VII. CONCLUSION
Social computing may be "inevitable," according to the focus group but its use in organizations and its impact on how they use technology to deliver value is still far from clear. The predominant sentiment is probably one of "watchful confusion" as both business and IT managers try to grasp how to adopt and utilize technologies that continue to mutate rapidly and are integral to how a growing segment of our society wants to live and work. Social computing is definitely a powerful set of technologies, tools, and behaviors, but whether or not that power will eventually be perceived as a "good" thing is yet to be seen. What we do know is that, more than ever before, the impact of social computing will result from the deep and close connections that are created by the interaction of humans and technology. It would therefore behoove IT managers and other leaders to expand their horizons to include a greater understanding of social psychology. IT managers have been saying for some time now that "it is people, not technology that are our biggest challenge." Yet, somehow technology is always preeminent. Maybe the advent of social computing will be the catalyst of a more person-centric approach to technology, one where technology use will eventually become "like wearing eyeglasses; the rims are always visible but the wearer forgets she has them on -even though they're the only things making the world clear." [Roush 2005 ].
